Tightly bound magnesium in mitochondrial adenosine triphosphatase from beef heart.
Tightly bound magnesium was found in soluble, purified ATPase (F1) from beef heart mitochondria in the amount of 1 mol/mol of F1. Iron, zinc, cobalt, manganese, calcium, sodium, copper, and potassium were not tightly bound at stoichiometric levels. Removal of magnesium by chelating agents caused loss of ATPase activity. Removal of tightly bound nucleotide by gel filtration in 50% glycerol- or 60 mM K2SO4-containing buffers did not remove magnesium. Cold dissociation did release magnesium when complete denaturation was accomplished. The results suggest that magnesium is an integral part of F1, that it is required for activity, and that magnesium and nucleotides are tightly bound at separate sites. The idea that the tightly bound nucleotides are not complexed with cations suggests certain structural requirements at their binding sites which might account for the unusual properties of the sites.